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Embryos at the germ disk stage were investigated by electron microscopy in Achaeoronea 
japonica (Theridiidae) and Neoscona naurica (Araneidae), In both spiders, the germ disk 
was composed of spherical cells, which had almost no large yolk granules. In the inner part 
of the embryo, several large yolk granules were packed by cell membrane with various 
organelles and glycogen granules similarly lo lycosid An Achaearanea Japonica there 

were very Hal cells which possessed several large yolk granules in the surface region where 
the germ disk was not formed. In Neoscona nautica cells were not observed in that region 
at all,, so the packages of large yolk granules were exposed directly to perivitelline space. 
The araneid type can be distinguished from the agelenid and theridiid type. 

Die Emhryonen vonAchaearaneajaponica (Theridiidae) und Neoscona nautica (Araneidae) 
im Stadium dcr Keimschcibc wurden millels dcs Elcklroncnmikroskops unlcrsucht. Die 
Keimscheiben dcr beiden Spinnen bestanden aus spharischen Zellen, die groBe 
Dotterkbmehen nur scllcn haltcn. In dem inncrcn Tcil von dem Embryo wurden manche 
groBcn Dotierkomchen mil vcrschicdcnen Organellen und Glykogenkornchen von dcr 
Zcllmemhran gepncki. wic ini Fade von den lycosiden Spinnen. Im Fallc won Achaearanea 
japonica gab es sehr Hache Zellen, die manche groBcn Dollerkbmchen batten, in dein 
obcrnachlichcn Bezirk, wo die Kcimscheibe nichl gcbildcl wurdc. Im Fallc von Neoscona 
nautica wurden die Zellen in dem Bezirk schlicBlich nichl bcobachu also waren die Packc 
von groBcn DoitcrkOmchep dircki in dcr Porjvitellinhbhic entbloBl, Dcr arancidc Typus soil 
sich von dem agelenidcii ’“Pypus und dent iheridiiden Typus iinterseheiden. {j^pider, 
Achaearaneth Neoscona, cnihryn, ^erm disk, morphology, 
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Three types of germ disk formation are known 
in the embryos of spiders. In the most common 
type known in Agelenidae, the germ disk is 
formed on a hemisphere of the egg as the result 
of tnmsformalion of .squamous blastoderm eells 
in this region into spherical cells. Egg surface of 
Ihe other hemisphere is covered with squamous 
cells (Holm, 1952). In the second type known in 
Theridiidae, the most blastoderm cells converge 


FIG. 1. The embryo at germ disk stage in Achaearanea 
japonica (a) and Neoscona nautica (b). In A 
}apomca, a few cells arc found on region where germ 
disk is not formed. In N, nautica^ exposed yolk mass 
is found on that region. Scalc=0.2mrn. 


on the germ disk region and few cells remain on 
the other hemisphere (Montgomery, 1909). In the 
third type found in many Araneidae, a rip appears 
in the blastodenn, so the yolk mass is exposed 
(Sekigiichi, 1957). Then all blastoderm cells take 
part in germ disk formation, and any cells are not 
ohsen ed in the region where the germ disk is not 
formed. A comparative study of the spider 
embryos at germ disk stage wa.s carried out under 
light microscope (Kondo and Yamamoto, 1975). 
The study of germ disk formation under electron 
microscope was executed in lycosid spiders^ 
whose germ disk formation is the agelenid type 
(Kondo, 1969, 1970). We had to examine 
whether remaining cel Is connect each other or not 
in theridiid type and whether extreme thin cells 
exist or not at the superficial region where the 
germ disk is not formed in araneid type. In present 
study, electron microscopic investigation of the 
embryos at germ disk stage was carried out in 
Achaearanea japonica and Neoscona nautica. 
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MEMOIRS OF THE QUEENSLAND MUSEUM 



FIGS. 2-8. 2. A. japonica. Peripheral region ol* iwo germ disk cells. (0.5|xm.) Arrowhead: Desmosome-like 
slructure, 3. A mid-body. Many microtubules. (l|xni.) 4. A germ disk cell. Main components of cytoplasm are 
fatty granules (fg) with medium electron dense matrix, and no large yolk granules. (10|xm.) n: nucleus, ne: 
nuclear envelope. 5, Mitochondria have high electron dense matrix and the cristae are found faintly. (0.5|xm,) 
6, Cup-shaped mitochondrion. (0.5|xm). cm: cell membrane. 7. Ring-shaped mitochondrion. (0.5|xm.) 8. Fatty 
granule (fg) lacking complete limiting membrane, but partly enclosed by smooth-surfaced endoplasmic 
reticulum (er). (Ijxm.) gg: glycogen granules, m: mitochondria, ps: perivitellinc space. Scales in parentheses. 
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MATERIALS AND METHODS 

Achaearanea japomca (Bosenberg and Strand) 
(*rheridiidae) and Neoscona nautica (L. Koch) 
(Araneidae) were used here. In A. japonica, the 
eggs collected in August were used. \nN. mutica. 
the eggs laid in glass lubes at laboratory were 
used. The observ^alion of the live eggs was carried 
nut in liquid paraffin, where the opaque chorion 
became transparent. The eggs were fixed for 3 
hours at 4°C in 2% paraformaldehyde and 2.5% 
gluiaraldehyde solution in O.IM phosphate buff¬ 
er, pH 7.4, containing 0,2M sucrose. Through 
fixation, the eggs were cut in half with a tungsten 
needle. After rinsing more than one hour with the 
same buffer containing 0.2M sucrose, the 
samples were postfixed for one hour al4®C in 2% 
osmie acid in O.IM phosphate buffer, pH 7.4, 
without sucrose. After rinsing with the same buff¬ 
er without sucrose, samples were dehydrated in 
ethanol series, transferred to propylene oxide. 
:ind embedded in Quetol-812. Ultralhin sections 
were cut on a ultra-microtome, LKB 4800., 
stained with urany] acetate and lead citrate, and 
examined under Hitachi HU-12A electron micro¬ 
scope. Thick sections were prepared simul¬ 
taneously, and stained whh methylene blue for 
light microscopy. 

RESULTS 
A JAPONICA 

The eggs were spherical and Q.Sniin in 
diameter. Typical theridiid type germ disk'forma¬ 
tion was observed (Fig, la). M 25°C, the eggs 
took 24 hours to the germ disk stage after oviposi- 
tion. 

The germ disk was formed as a single layer 
composed of spherical cells, but the cells piled up 
in its central region. The diameter of germ disk 
cells was about and that of nuclei was 

about 15|jLm. Desmosome-like stnieiures were 
observed between germ disk cells at the superfi¬ 
cial region (Fig. 2), but inlerdigitaiions were not 
observed. Mid-bodies were observed rarely (Fig. 
3‘). Narrow cytoplasmic bridge connected cells 
adjacent to each other, and contained many 
microtubules. 

The main components of cytoplasm were fatty 
granules, l-3pLm in diameter, with a matrix of a 
medium electron density (Figs 4,8). The limiting 
membrane was often obscure. The germ disk cell 
had almost no large yolk granules, Fine yolk 
granule.^, le.ss than 5p.m in diameter, were ob¬ 
served. 


Mitochondria had a high electron dense matrix, 
and the crisiae were found faintly (Fig. 5). Many 
figures of mitochondria showed oval or curved 
bars, and several showed cups (Fig. 6) or nngs 
fPig* 7). 

Smooth-surfaced endoplasmic reticula were 
often found enclosing fatty granules (Fig. 8). 
Rough-surfaced endoplasmic leticula wxrrc not 
observed. 

Typical Golgi bodies were rare. Vesicles were 
generally observed in the cytoplasm. The 
glycogen granules. 0.1 {xm in diameter, were veiy' 
high electron dense, and scattered. 

The su^rficial region where the germ disk *wa.s 
not fonrved was occupied by remaining flat cells. 
These cells were about lOOjxm in length, about 
25p.rn in thickness at the central part, but often 
less than Ipim near the peripheral one (Fig. 9). 
The diameter of nuclei wa.s about 13p.m. Des- 
mosomc-like siruetiires were observed between 
remaining cells (Fig. 9). 

Sev’eral large yolk granules occurred in these 
remaining cells. The largest yolk granule was 
20pm in diameter. Vc5iclcs were sometimes ar¬ 
ranged along the large yolk granules {Fig, 10). 

1^ interior of the embry^o was filled with yolk 
packages composed of several large yolk 
granules, various organelles and glycogen 
granules, and enclosed bv cell membrane (Fig. 
IJ). 

Ellipsoidal eggs of iV. rtaufica had longer axi.s 
measuring L2mm and shorter axis measuring 
1mm. At 33°C, 45 hours were needed from 
oviposition to establish the germ disk (Fig. lb). 

The germ disk was a Single layer of sphencal 
cells, but the cells piled up in its central region. 
The cell diameters were about 45pm, and those 
of nuclei were about 20pm. Between these cells, 
there were desmosome-hke structures but no in- 
terdigitations- 

Various types of lysosome-like bodies were 
observed (Figs 12-14). Mitochondria often 
crowded around the nucleus (Fig. 15). Several 
Golgi bodies were observed (Fig. 16). Othercom- 
ponenis of cytoplasm were similar to those of 
joponica 

No blastoderm cells were observed in the .sur¬ 
face region where the germ dl.sk was no| formed 
(Fig. 17). 

DISCUSSION 

In this study, some cup- or ring-shaped 




mitochondria were observed. These types of were figured in embryo of A, tepidariorum 
mitochondria were not reported in the embryos of (Suzuki and Kondo, 1991). In N. nautica, many 
lycosid spiders (Kondo, 1969, 1970). but they mitochondria were found surrounding the 






EMBRYO MORPHOLOGY IN TWO SPIDHRS 


64^ 



>cr;*VJ;cu Uo(>.=c>3n,3 naut ^u.t- 


FIG. 18. Schematic figures of einbr>’os at genn disk 
stage in A, japonica (left) and N. nautica (right). In 
lx»lh spiders, the germ disk is composed of spherical 
cells, which have almost no large yolk granules. The 
interior of the embryos is filled with yolk packages 
(yp). In A. japonica, there are very Oat cells which 
possess several large yolk granules in Ihe surface 
region where the germ disk is not formed. In 
nautica, any cells are not found in that region, so the 
yolk packages are exposed directly to peri vitelline 
space (ps). vm; vitelline membrane. 

nucleus. This phenomenon was reported in 
lycosid spiders (Kondo, 1969). In M naiuica. 
many lysosome-like bodies, described also in 
lycosid spiders (Kondo, 1969), were obsen^ed, 
however hi.stochemical studies arc needed for 
final identification. 

In both spiders. A, japonica and N. nautica^ 
interdigilcirions were not observed, bill they weir 
reported in germ disk region of lycosid spiders 
(Kondo, 1970). 

in the inner part of the embryo in both spiders, 
several large yolk granules were packed by cell 
membrane with various organelles and glycogen 
granules. These structures were described as yolk 
spheres in lycosid spiders (Kondo, 1969). Since 
nucleus was not observed in them, these packages 
of large yolk granules were distinguished from 


yolk cells. In this investigation, detailed observa¬ 
tion of yolk cells not carried out. 

The embry o at germ di.sk stage in A. japonica 
had very flat cells witli several large yolk granules 
(Fig- 18). Distinct differences of cytoplasm were 
not obsened belween spherical germ disk cells 
and flat remaining cells. As in A tepidariorum 
(Suzuki and Kondo, 1991). except for the large 
yolk granules and e.xtreme flat shape in the 
remaining cells, the fine structure of embryo at 
germ disk stage in A, japonica was similar to that 
in lycosid spiders belonging to agelenid type. 

In AT. nautica^ the yolk packages were e.xposed 
directly to the periviielline space (Fig. 18). 
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MG. 9-17. 9-11. A. japonica 9. Exu*cme fiat shape in peripheral part of remaining cells. A dcsmosomc-likc 
structure (Arrowhead) is found between cells. ( Ipm). 10. A large yolk granule included in remaining cell. 
Arranging vesicles along yolk granule. (0.5 pm). 11. Peripheral part of yolk package in inner part of embry o. 
Large yolk granules, a ring-shaped mitochondrion (m), vesicles (v). and glycogen granules (arrowhead) are 
packed by cell membrane. (1 pm). 

12-17. N. nautica 12. A lysosome-like body including amorphous matrix. A ring-shaped mitochondrion (m> is 
found. ( I pm). 13, A lysosome-like body including many small ve.sicles. (liim). 14. A lysosome-like body 
including several double membranes or myelin-likc structure. (l)tm). 15. Mitochondria around nucleus (n) 
.showing nuclear pore (arrowhead) and nuclear envelope (ne)(l pm). 16. A Golgi body. (0.5pm). 17. Superficial 
region where germ disk is not formed. A yolk package composed of large yolk granules (yg), a cup-shaped 
mitochondrion (m), glycogen granuic.s (arrowhead), and vesicles are exposed directly to peri vitelline .space (ps). 
(Ipm) Abbreviations: fg: fatly granule, fy: fine yolk granule, gg; glycogen granules; ps; pcnviiellinC space, 
yg; yolk granule, vm. vitelline membrane. Scale line in parentheses. 



